Cyclic AMP-specific phosphodiesterase 4 inhibitors promote ABCA1 expression and cholesterol efflux.
ATP cassette binding protein 1 (ABCA1) controls the apolipoprotein-mediated cholesterol efflux pathway and determines plasma HDL levels. Although cAMP is known to promote ABCA1 expression and cholesterol efflux from cells, it has not been determined whether cyclic nucleotide phosphodiesterase (PDE) isoforms regulate this pathway. We show that rolipram and cilomilast, inhibitors of cAMP-specific PDE4, increase apolipoprotein A-I (apoA-I)-mediated cholesterol efflux up to 80 and 140% in human THP-1 and mouse J774.A1 macrophages, respectively, concomitant with an elevation of cAMP levels. The EC(50) value was estimated to be 1 to 2 microM for both inhibitors. Rolipram and cilomilast also increase ABCA1 protein expression in THP-1 and J774.A1 macrophages. Thus, PDE4 inhibitors cause parallel increases in cAMP levels, ABCA1 expression and apoA-I-mediated cholesterol efflux. PDE4 inhibitors may provide a novel strategy for the treatment of cardiovascular disease by mobilizing cholesterol from atherosclerotic lesions.